Modelling of coupled physical processes in fractured and faulted media is a major challenge for the geoscience community. Due to the complexity related to the geometry of real fracture networks and fault systems, modelling studies have been mainly restricted either to two dimensional cases or to simplified orthogonal fracture systems consisting of vertical and horizontal fractures. An approach to generate three dimensional meshes for realistic fault geometries is presented. The method enables representation of faults in an arbitrary incline as two dimensional planes within a three dimensional, stratified porous matrix of a generic geometry. Based on a structural geological model, the method creates three dimensional unstructured tetrahedral meshes. These meshes can be used for finite element and finite volume numerical simulations. A simulation of a coupled fluid flow and heat transport problem for a two layered porous medium cut by two crossing faults is presented to test the reliability of the method.
Introduction 1
The objective of this paper is to describe the influence of fractures and faults on fluid flow 2 and transport properties in fractured and faulted reservoirs. In principle, faults may represent of the whole. To completely represent fractures and faults in reservoirs a REV is not sufficient.
12
Below the REV, the relevant parameter is not defined and the material must be treated as hetero-
13
geneous with a high variability of its properties. Above the REV the material can be considered 14 as a statistically homogeneous and ergodic medium and can be modelled as an "equivalent ho-15 mogeneous" medium. An overview concerning this problem, commonly referred to as "the scale 16 effect," and the corresponding concepts to model the hydraulic flow is given by Guéguen et al.
17 (1996) . 
.
24
In all areas of geo-energy research, (e.g. CO 2 sequestration and storage, shale gas and geother- 
70
The final three dimensional Delaunay mesh is generated using the TetGen 1 program devel- To show the applicability of the previously generated finite element mesh, a three dimensional 
123
The hydraulic properties of the faults vary as well ( Table 2 ). The permeability of fault 1 is set 124 to 1E-08 m 2 and that of fault 2 to 5E-09 m 2 . The fault transmissivity is defined as the product than fault 2, which drives higher amounts of cold water into the system.
167
For a detailed observation of the pressure, velocity and temperature evolution inside the two 168 faults, three observation points were set (Figure 10a ).
169
All three observation points are located at the interface between the two geological layers. and faults, the applied techniques and methods must be tested by means of future applications 210 including more discrete features than in the case-study. Geo-energy research related topics, e.g.
211
CO 2 storage, shale gas extraction and geothermal heat recovery can be benefit from these tech- Figure 10: Location of three observation points within the fault faces (10a); Simulated pressure (10b) and temperature (10d) values at these observation points and simulated velocity components (10c) at observation point 3.
